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Abstract 
 This paper empirically investigates the dynamic relationship between the three variables of oil 
price, stock price, and real economic activity in China and Japan. We execute this approach based 
on a monthly time series from 1992:1 to 2008:9 and using a vector autoregressive (VAR) model 
with cointegration and variance decomposition analysis. The results of the cointegration analysis 
suggest that there is no long-run equilibrium relationship among oil price, stock price, and real 
economic activity in either China or in Japan. Moreover, the results of variance decomposition 
analysis in the short run have shown that there is lack of evidence to confirm that there is a close 
relationship among real economic activity, stock price and oil price either in China or in Japan. 
These findings tend to indicate that oil price and stock price are not important factors of economic 
activity in China and Japan. 
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1. Introduction 
The relationships among real economic variables, crude oil prices, and asset values have long been 
topics of active economic research. Since the U.S.-triggered financial crisis in 2008, stemming from the 
Lehman Brothers filing for bankruptcy, the sharp fluctuations of oil prices and volatile swings in the 
major stock market indexes have caused great concern regarding economic growth in both developed 
and developing countries. The aim of this paper is to investigate the impact of oil prices and stock price 
shocks on real economic activity in two East Asian economies: China and Japan. 
Numerous researchers suggest that oil price fluctuations have considerable consequences for real 
economic activity. The transmission mechanisms through which oil price impacts real economic activity 
include both supply and demand channels. The supply-side effects are related to the fact that crude oil is 
a basic input of production, and an increase (decrease) in oil price leads to a rise (fall) in production cost, 
which induces firms’ lower (higher) output. Oil price changes also entail demand-side effects on 
consumption and investment. Consumption is affected indirectly through its positive relation with 
disposable income. The rise (fall) of oil price reduces (increases) consumer spending power. Moreover, 
a rise (fall) in oil price is generally considered to have a negative (positive) impact on investment by 
increasing (decreasing) firms’ costs. 
On the other hand, economic theory suggests that stock prices reflect expectations about future firms’ 
earnings. Firms’ profits are an important part of the gross domestic product (GDP) and also are likely to 
be correlated with its components, including consumption and investment. The fundamental value of a 
firm’s stock equals the present value of expected future dividend. The future dividend must ultimately 
reflect the present economic activity. The forward-looking nature of stock prices would imply that stock 
prices should be valuable as leading indicators of real economic activity. 
A brief review of related empirical investigations is provided below. First, the interrelation between 
oil price change and real economic activity is a significant issue that has been studied for most 
industrialized countries (Hamilton, 1983; Mork, 1989; Lee et al., 1995; Ferderer, 1996; Hooker, 2002; 
Hamilton, 2003; Jiménez-Rodríguez and Sanchez, 2005). The existence of a negative relationship 
between oil price increases and economic activity has become widely accepted since Hamilton’s 
pioneering 1983 work. Later, other researchers extended Hamilton’s basic findings using alternative 
data and estimation procedures. Second, a large number of studies have also examined the relationship 
between stock price and real economic activity (Lee, 1992; Liljeblom and Stenius, 1997; Chio, Hauser, 
and Kopecky, 1999; Aylward and Glen, 2000). They found the stock prices generally do have some 
predictive power in the future real economic activity, however, the magnitude of which may vary 
substantially across countries.  
The present paper extends the existing empirical literature in two directions. First, while most of the 
literature focuses on the U.S. economy, we analyze the effects of oil price and stock piece shocks on two 
East Asian economies: China and Japan. Second, we investigate the dynamic relationship among oil 
price, stock price, and real economic activity simultaneously by using the most recent time series data. 
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The real GDP of China has increased continuously at an astonishing rate of 10% per year in recent 
years. Together with strong economic growth, China’s demand for crude oil is surging rapidly. Since 
1996, China has become a net importer of crude oil. Now China is the world’s second-largest consumer 
of oil after the U.S. and the third-largest net importer of oil after the U.S. and Japan. Figure 1 shows that 
China consumed about 8 million barrels of oil per day and had to import roughly 4 million barrels to 
meet its daily consumption needs in 2008. Figure 1 also shows that since 2004, the import dependence 
rate of oil has exceeded 40% and it reached 50% in 2008. This implies that oil prices will become 
increasingly significant for the Chinese economy. 
 
Figure 1 
 
 
 
 
 
 
 
 
 
 
 
Note: Data are from the Energy Information Administration. 
 
Japan is the second-largest net importer of oil behind the U.S. and the third-largest consumer of oil 
behind the U.S. and China. After following a decade of economic stagnation, Japan continues to 
experience a moderate economic recovery that began in 2003 with the real GDP growing by 2.5% in 
2006 and 1.6% in 2007. Japan has very limited domestic oil reserves and relies almost totally on imports 
to meet its consumption needs. Figure 2 indicates that in 2008 Japan consumed about 4.7 million barrels 
of crude oil per day and imported 4.6 million barrels of crude oil per day. Thus, Japan’s import 
dependence rate of oil was nearly 97% in 2008; however, we can see that the import dependence rate 
shows a declining tendency from 1994. 
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Figure 2 
 
 
 
 
 
 
 
 
 
 
 
Note: Data are from the Energy Information Administration. 
 
In this paper, an unrestricted vector auto-regression (VAR) model is employed to investigate the 
complexities of the dynamic relationships among real economic activity, stock price and oil price in 
China and Japan. Moreover, based on the forecasting variance decomposition, we shed light on how the 
three variables interact with each other in the short-run in each country. 
The remainder of this paper is organized as follows. Section 2 presents the empirical framework 
including the econometric methodology and an introduction of the data used. Section 3 reveals the 
empirical results including the unit root test, cointegration test, and forecasting variance decomposition. 
Finally, the conclusions of the analysis are summarized in Section 4. 
 
2. Empirical Framework 
 
2.1 Methodology 
The VAR model introduced by Sims (1980) expresses endogenous variables as a linear function of 
themselves and the past value of other variables. In the empirical analysis, we perform the VAR model 
to explain how oil prices and stock prices affect economic activities in China and Japan.  
Suppose that an n-dimensional column vector  {yt} is generated by the following model: 
  
      
)1(...,,2,1,22110 Tt+ yJ+y+J y+J=y tt-kkt-t-t    
  
where k is the order of lag length, εt is the vector of error terms with mean zero and variance covariance 
matrix Σ, andγ0, J1,…, Jk are vectors (matrices) of parameters.  
In the time-series approach, the pretests for a unit root and cointegration are usually required before 
estimating the model. If the variables are stationary in levels (without unit root), the standard VAR 
model in equation (1) is employed. If the variables are non-stationary (with unit root) and all variables 
,
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are found to be integrated of order one I (1), the following process is generally employed. The first step 
is to estimate whether there exist cointegrating relationships among the variables. As the next step, if 
there are no cointegrating relationships among the variables, the VAR model in first-order differences is 
used as follows:  
  
    
)2(, 122110  ttttt-kkt-t-t u+uy J+y+Jy +J=y   
  
where Δ is a difference operator. If the cointegrating relationships are identified among the variables, 
the vector error-correction model (VECM) is used for empirical analysis. A yt vector is said to be 
cointegrated if each of its elements individually is I (1) and if there exists a nonzero (n × 1) vector β 
such that β′yt is stationary. When this is the case, β is called a cointegrating vector. The system is said to 
be in long-run equilibrium if β′yt = 0. The deviation from long-run equilibrium is called the equilibrium 
error. Then, the representation for a cointegrated system is obtained as follows: 
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Γ denotes an (n × n) matrix of coefficients and contains information regarding the short-run 
relationships among the variables. The matrix Π conveys the long-run information contained in the data. 
If the rank of Π is r, where 0 < r < n, then Π can be decomposed into two n×r matrices α and β such that 
Π = αβ′. β is the matrix of cointegrating vectors; the elements of α are known as the adjustment 
parameters in the vector error correction model.  
Any equilibrium relationship among a set of non-stationary variables implies that their stochastic 
trends must be linked. The equilibrium relationship means that the variables cannot move independently 
of each other. This linkage among the stochastic trends necessitates that the variables be cointegrated. 
Since the trends of cointegrated variables are linked, the dynamic paths of such variables must bear 
some relation to the current deviation from the equilibrium relationship. This connection between the 
change in variables and the deviation from equilibrium is expressed in the error-correction 
representation in equation (3). 
We will employ the VAR model with cointegration and the variance decomposition approach to 
analyze the dynamic relationships among real economic activity, stock price and oil price in China and 
Japan. 
 
2.2 Data 
The data consist of monthly observations of the real economic variables, oil price index, and stock 
price index from 1992:1 to 2008:9. The choice of the oil price variable is difficult and important. The 
crude oil market is the largest commodity market in the world. The prices of three types of oil — Brent, 
West Texas Intermediate, and Dubai — serve as benchmarks for other types of crude oil. Processing 
costs and therefore the price of oil depend on two important characteristics: sulphur content and density. 
Oil that has a low sulphur content (“sweet”) and a low density (“light”) is cheaper to process than oil 
.
, 
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that has a high sulphur content (“sour”) and high density (“heavy”). Since the oil of West Texas 
Intermediate (WTI) is sweeter and lighter than Brent oil1, the WTI spot price is chosen as our primary 
proxy for the world price of crude oil. The data are adjusted using the Census X12 method2 to eliminate 
the influence of seasonal fluctuations. The real oil price is deflated by the U.S. producer price index 
(PPI). The data of WTI price and U.S. PPI are obtained from the Energy Information Administration 
(EIA) and the International Monetary Fund’s (IMF) International Financial Statistics (IFS).  
Following Fama (1981) and Schwert (1990), industrial production (IP) is usually used to measure 
both the real economic activity and the country’s business cycle. So we use the industrial production 
index as a proxy to measure the economic activity of Japan. The seasonally adjusted IP of Japan is 
obtained from the IFS. We select the Nikkei 225 stock average3 as the stock market index of Japan. The 
stock price data are available on Yahoo (Japanese website). The real stock price is deflated by the 
consumer price index (CPI) of Japan.  
Since monthly industrial production index data are unavailable in China’s statistical data, we use the 
real GDP as a proxy to measure the economic activity of China. In this paper we choose the monthly 
value-added of industry as the weight, and adjust the quarterly GDP of China to monthly data. The real 
GDP is converted to U.S. dollars using the exchange rate (Yuan per U.S. dollar) and deflated by the CPI 
of China. Both the real GDP and CPI data are adjusted using the Census X12 method to eliminate the 
influence of seasonal fluctuations. Regarding the stock market index of China, we choose the Shanghai 
Composite Index (SHCI) of the Shanghai stock market. The real stock price of China is deflated by the 
CPI of China. All data from China are from the National Bureau of Statistics of China and the IFS. The 
following notations will be employed in the rest of the paper: 
OIL: real oil price 
JIP: industrial production index of Japan 
JSP: real stock price of Japan 
CGDP: real GDP of China 
CSP: real stock price of China  
In our analysis, all variables are taken in logarithmic form. In the next step, we attempt to investigate 
the dynamic interactive relationships among the three variables in China and Japan, based on the 
monthly time series data introduced above. 
 
                                                          
1 WTI is a sweet, light crude oil. It is the underlying commodity of the New York Mercantile Exchange’s oil futures 
contracts. WTI is considered a “sweet” crude because it contains 0.24% sulphur, a higher concentration than the 
Brent crude. 
2 The Census X12 method is the standard method used by the US Bureau of Census for seasonal adjustment of the 
time series data. It is the model in which the mean function of the time series is described by a linear combination of 
regressors, and the covariance structure of the series is that of an ARIMA process. 
3 The data is obtained from the Yahoo web site (http://table.yahoo.co.jp/t/). 
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,
3. Empirical Results 
3.1 Unit Root Tests 
In general, since many macroeconomic time series have non-stationary characteristics, the variables 
must be tested for a stationary process. The problem with non-stationary data is that the Ordinary Least 
Squares (OLS) regression procedures can easily lead to an incorrect conclusion. Therefore, in order to 
avoid the risk of spurious results, the unit root tests are necessary to examine the time-series properties 
of the variables. If the series are found to be non-stationary, cointegration techniques should be applied 
to examine the possible long-run relationships among the variables, which are essential to understanding 
the actual behavior of the variables. 
In this paper, the Augmented Dickey-Fuller (ADF) unit root test (Dickey and Fuller, 1979) is 
employed to investigate whether the variables in the model are integrated of the same order. The 
following regression equation, which includes a constant and trend term, is applied. 
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where Δyt indicates the first difference of yt and p is the lag length of the augmented terms for yt. 
Equation (4) allows us to test whether the variable yt is a stationary series. The null hypothesis in the 
ADF tests is that yt is a non-stationary series or has a unit root.  
Table 1 (Appendix) reports the results of the ADF test. The lag length selection is based on the 
Schwartz’s Bayesian Information Criteria (SBIC). The results suggest that all the variables of China and 
Japan are non-stationary in levels. By first-differencing the series, in all cases, the null hypothesis of a 
non-stationary process is rejected at the 1% significance level, that is, they are I (1) variables. Moreover, 
in order to see the robustness of the ADF test, the Phillips-Perron (PP) unit root test (Phillips and Perron, 
1988) is also adopted. The test regression for PP test is  
  
)5(110 ttt ytrendy   
 ()        
 
  
Unlike the ADF test, PP test correct for any serial correlation and heteroskedasticity in the error term 
νt of the test regression by directly modifying the test statistics. The long-run variance is estimated by 
the heteroskedasticity and autocorrelation consistent (HAC) of Bartlett kernel. The bandwidth is 
determined by the Newey-West bandwidth selection algorithm (Newey and West, 1994). The results of 
the PP test are reported in Table 2 (Appendix). We can verify that the results of the PP test coincide with 
the ADF test in Table 1. Thus, it is reasonable to assume that all variables are actually non-stationary I 
(1) variables, and thus continue our long-run cointegration analysis. 
 
3.2 Cointegration Analysis 
In the previous sub-section, it was found that the data of OIL, CGDP, CSP, JIP, and JSP are all 
non-stationary I (1) variables. The results allow for the possibility that there exist stationary long-run 
relationships (cointegrating relationships) among these variables. Given the first focus of this paper, we 
.            (5) 
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would particularly like to know the existence of long-run relationships among real economic activity, 
stock price and oil price in China and Japan. Thus, the VAR model and the cointegration technique are 
used to obtain new insights into these relationships.  
In this sub-section, the following process is employed. The first step is to estimate whether the 
long-run equilibrium relationships exist among the variables, that is, whether the variables are 
cointegrated. If there are no cointegrating relationships among the variables, after n (n is equal to the 
order of integrated variables) times differencing, the standard VAR model will be employed. If the 
cointegrating relationships are identified, the vector error-correction model (VECM) will be used for the 
empirical analysis. Johansen (1988, 1991), Johansen and Juselius (1990) developed the maximum 
likelihood estimator for cointegration analysis. In this paper, we use Johansen’s cointegration test as a 
starting point in the long-run analysis.  
Following equation (3), Johansen’s cointegration test is applied to examine the cointegrating 
relationships among oil price, stock price, and real economic activity in China and Japan. The 
cointegration test results for China are reported in Table 3 (Appendix). From Table 3, both the trace tests 
and the maximum eigenvalue tests indicate that there is no cointegrating vector for the model of China 
(the null hypothesis of no cointegrating vector cannot be rejected at the 5% significance level). This 
implies that the cointegrating relationship does not exist among the variables of CGDP, CSP, and OIL in 
China from 1992:1 to 2008:9. This result provided very weak evidence that there is a stationary 
relationship among China’s economic activity, stock price, and oil price in the long run.  
Table 4 (Appendix) presents the results of the cointegrating test for Japan. As can be seen in Table 4, 
Johansen’s cointegration test indicates that the cointegrating vector does not exist for the model of Japan 
and there is no cointegrating relationship among the variables of JIP, JSP, and OIL. Japan’s results are 
similar to China’s, which indicates there is no stationary relationship among Japan’s economic activity, 
stock price, and oil price. This result also indicates that the stochastic trends of these three variables are 
not linked and they move independently of each other in the long run.   
 
3.3 Variance Decomposition Analysis 
In the previous sub-section, the cointegrating tests suggest that there is no cointegrating relationship 
among the real economic activity, stock price, and oil price either in China or in Japan. In this 
sub-section, we focus on examining the impact of oil price and stock price on the real economic activity 
in the short run.  
Since the cointegrating relationship is not found among the variables of China and Japan, we employ 
the standard first-order differences VAR model following equation (2) without taking account of 
long-run equilibrium conditions. Following equation (2), the monthly three-variable (real economic 
activity, stock price, and oil price) VAR model is considered for China and Japan ( yt is a 3 × 1 vector of 
CGDP, CSP, and OIL for China and JIP, JSP, and OIL for Japan). Prior to performing an empirical 
analysis based on the VAR model with first differences, the optimal lag length (k) of the model should 
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be determined. In our analysis, the true lag length (k) is chosen based on the Akaike Information 
Criterion (AIC). Our results show that the optimal lag is 1 (k = 1) for the sample of China and 4 (k = 4) 
for the sample of Japan, respectively. 
Since the reduced-form VAR model is atheoretical, the results from the model are often difficult to 
interpret. Thus, to overcome these difficulties, it is often recommended to conduct the innovation 
accounting analysis, which contains impulse responses and forecast error variance decomposition 
analysis. These analyses can be useful to examine the short-run dynamic interactions among the 
variables.  
Forecast error variance decomposition analysis gives the proportion of movements in a sequence due 
to its own shocks versus shocks to the other variables. This analysis is done by determining how much 
of the n-step (n = 1, 2, … n) ahead forecast error variance for each variable is explained by the 
innovation in each explanatory variable. In this paper, we assess the relative importance of their 
innovations by performing a variance decomposition analysis that gives the share of fluctuations in each 
variable caused by shocks to other variables in the VAR model. 
For meaningful application of innovation accounting techniques, the error terms in the VAR system 
should be serially and mutually uncorrelated. Since the innovations from the VAR model in equation (2) 
are typically correlated, we apply the Cholesky decomposition, which recovers the underlying structural 
shocks by recursive orthogonalization. Moreover, we adopt the following causal ordering of the 
variables (real economic activity, stock price, and oil price) to reflect their level of exogeneity. The 
implicit assumption here is that the real economic activity shocks are exogenous to the stock price 
shocks, which in turn are exogenous to oil price shocks.  
Table 5 and Table 6 present the results of variance decomposition for China and Japan, respectively. 
In Table 5 and Table 6, each column gives the percentage of forecast error variance due to innovations to 
the variables listed in the row, so that each row adds up to 100. The results indicate each of the variables 
used in the empirical analysis can be explained by the disturbances in the other variables at three 
different time horizons: 1 month, 6 months, and 1 year ahead. Since all of the figures are truncated at the 
4th digit after the decimal point, in some case the figures appear to be similar in 6 months and 1 year.  
The results of China in Table 5 indicate in the first month, all of the variability of china’s real GDP 
comes from movements in itself, while after 1 year about 96.2% of the variability is explained by its 
own innovations, 2.9% of the variability is explained by innovations in stock price, and only 0.96% of 
variability in real GDP is explained by oil price shocks. These findings seem to suggest that either the 
stock price shocks or the oil price shocks only have a limited impact on the real economic activity of 
China.  
Table 5 also presents the variance decomposition of China’s stock price. In the first month 99.8% of 
the stock price variability is attributed to movements in itself, while 0.2% is due to changes in real GDP. 
After a year stock price variations are still mainly due to its own changes by 98.1%, while 
approximately 1.7% are attributed to real GDP changes and 0.2% to oil price changes. These results 
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imply that it hardly confirms that changes in China’s macroeconomic situation and world oil price would 
provide the information to Chinese stock market efficiently.  
Finally, Table 5 presents the variance decomposition for oil price. In the first month over 99.6% of the 
variability in oil price changes is explained by its own shocks or innovations. Moreover, the contribution 
of real GDP and stock price shocks of China to oil price variability is only about 0.04% and 0.38% even 
after a year (12 months). These findings are somewhat different from some opinions which claimed that 
China's economic growth plays a prominent role in the world oil price.  
 
Table 5 
Variance Decomposition of China 
Due to innovation in: Percentage of  
variations in 
Horizon 
(monthly) Real GDP Stock price Oil price 
 1 100.000  0.000  0.000 
 6  96.185  2.859  0.956 Real GDP 
12  96.185  2.859  0.956 
 1   0.224 99.776  0.000 
 6   1.688 98.115  0.198 Stock price 
12   1.688 98.114  0.198 
 1   0.018  0.373 99.609 
 6   0.040  0.376 99.584 Oil price 
12   0.040  0.376 99.584 
Cholesky Ordering:  ∆CGDP ∆CSP ∆OIL 
Note: The optimal lag selection (k) is based on AIC, where k = 1 for China.  
 
The results of the variance decomposition for Japan are reported in Table 6. From Table 6, the major 
findings may be summarized as follows. First, we can observe that the industrial production of Japan 
can be explained by 100% by its own shocks in the first month, while after 1 year 93.1% of the 
variability is explained by its own innovations, about 5.9% and 1.0% of the variability is explained by 
innovations in stock price and oil price, respectively. Compared with the results of China, the degree of 
impact of stock price on the real economic activity is slightly larger and the extent of impact of oil price 
on the real economic activity is almost identical in Japan and China. 
Second, Japanese stock price’s own shocks account for about 99.9% of stock price forecast error 
variance in the first month. After a year, industrial production, stock price and oil price account for 1.7%, 
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94.8%, and 3.5% of Japanese stock price forecast error variance, respectively. The results seem to imply 
that oil price plays more impartment role in Japanese stock price than the real economic activity of Japan. 
Finally, Table 6 indicates that in the first month 96.6% of the oil price variability is attributed to 
shocks in itself, 2.2% of the variability is explained by innovations in industrial production, and only 
1.2% of variability is explained by stock price shocks. After a year, almost 89% of the variability is 
explained by its own innovations, while 6.7% and 4.3% are attributed to industrial production and stock 
price changes in Japan. Compared with the results of China, Japan’s real economic activity and stock 
price appear to have more influence on the world oil price. 
 
Table 6 
Variance Decomposition of Japan 
Due to innovation in: Percentage of  
variations in 
Horizon 
(monthly) Industrial production Stock price Oil price 
 1 100.000  0.000  0.000 
 6  93.720  5.430  0.850 
Industrial 
production 
12  93.100  5.884  1.017 
 1   0.033 99.967  0.000 
 6   1.592 94.885  3.523 Stock price 
12   1.696 94.776  3.528 
 1   2.176  1.234 96.589 
 6   6.492  3.981 89.527 Oil price 
12   6.714  4.329 88.957 
Cholesky Ordering:  ∆ JIP  ∆ JSP  ∆ OIL 
Note: The optimal lag selection (k) is based on AIC, where k = 4 for Japan.  
 
3.4 Some Discussions 
It is generally recognized that oil price fluctuations would significantly impact the real economic 
activity of an oil importing country. Meanwhile, stock market is often said to be the barometer of one’s 
real economic activity, which means that they have a close relationship. However, our findings tend to 
imply that there is a weak relationship among oil price, stock price, and real economic activity in either 
China or in Japan. Some interpretations of this result will be discussed in this subsection. 
First, in fact, most Chinese financing is effectively supported by state-owned commercial bank loans 
and even less financing depends on the stock market. The unbalanced financial structure could explain at 
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least partly why China’s stock market does not play an important role in the real economic activity. On 
the other hand, it would be interesting to investigate why oil price changes almost have no impact on 
China's economy. This abnormal phenomenon could be partly interpreted by the fact that although China 
has become the world’s second largest crude oil consumer, China is also the world's fifth largest crude 
oil producer. Besides, China has large supplies of supplanting energy sources such as coal and natural 
gas.  
From the results of Japan, the stock price shocks account for about 6% of variations in the real 
economic activity. Although this figure is larger than China’s, it is difficult to verify whether Japanese 
stock price reflects the real economic competency with accuracy and whether it is the leading indicator 
of real economic activity. In fact, compared with the well-developed countries like U.S., stock market 
participation of Japanese households and companies is comparatively low. So the impact of stock price 
on real economic activity is still limited in Japan. On the other hand, our results also show that the 
explanatory power of oil price shocks is also far from remarkable — it explains just 1.0% of the 
variations of real economic activity. This implies that oil price changes do not have a significant impact 
on the Japanese economy. The reason for this could be partly interpreted by the energy consumption of 
Japan is dramatically more efficient than that in the past. After the oil crises of 1970s, the government of 
Japan encouraged the development of energy-saving technologies and energy-saving efforts to cut the 
ratio of energy consumption to GDP. Japan’s ratio of energy consumption to GDP, calculated by 
dividing energy consumption by real GDP, declined more than 35% over the past three decades. This 
reflects the energy consumption efficiency in Japan has been significantly improved. In other words, the 
Japanese economy’s ability to withstand changes in oil prices is stronger than that of the first and second 
oil crisis. 
 
4. Conclusions 
China and Japan are the world’s second-largest and third-largest consumers of crude oil. Meanwhile, 
China’s Shanghai stock market and Japan’s Tokyo stock market are the largest and second-largest stock 
markets, respectively, by trading value in Asian areas. Therefore, it is interesting to examine how oil 
prices and shock prices influence the economy in China and Japan. In this paper, we investigated the 
impact of oil price and stock price shocks on the real economic activities in China and Japan based on a 
monthly time series from 1992:1 to 2008:9, using the methods of VAR model and variance 
decomposition analysis.  
The results of our investigations have produced the following findings. First, in both China and Japan, 
no evidence is found that cointegrating relationships exist among the oil price, stock price, and real 
economic activity. This result implies there is no stationary long-run equilibrium relationship among the 
three variables and they move independently of each other in China and Japan. Second, the results of the 
variance decomposition analysis indicate that in the short run lack of evidence is found that oil price and 
stock price shocks significantly impact the real economic activity in China. Specifically, the results 
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indicate that only 0.96% and 2.9% of variability in real economic activity is explained by oil price 
shocks and stock price shocks, respectively. Meanwhile, the results also indicate Chinese stock market is 
not sensitive to changes in China’s macroeconomic situation and world oil price. Specifically, the 
contribution of real GDP and oil price shocks to stock prices variability is only about 1.7% and 0.2%, 
respectively. Third, the results of variance decomposition for Japan suggest that although the extent to 
which the stock price shocks impact the real economic activity of Japan (around 6%) is larger than that 
of China, it is difficult to confirm that stock price is the leading indicator of Japan’s real economic 
activity. Moreover, the results also show that oil price changes do not significantly influence the 
Japanese economy. Specifically, only about 1% of variations of real economic activity in Japan can be 
explained by the oil price shocks. Finally, our findings tend to suggest that Japan’s real economic 
activity and stock price appear to play more important role in the world oil price than China’s. 
Specifically, the contribution of real GDP and stock price shocks of China to world oil prices variability 
is about 0.04% and 0.38%, meanwhile Japanese industrial production and stock price shocks account for 
6.7% and 4.3% of the world oil price changes.  
It is unexpected that, unlike western, developed countries like the U.S. (which are predominately 
investigated in the existing literature), our findings may be taken as an indication that there is a weak 
relationship among oil price, stock price, and real economic activity in either China or in Japan. For 
future research, it would be interesting to explain this phenomenon theoretically and empirically in more 
detail. 
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Appendix: 
Table 1 
ADF Unit Root Tests 
Variables Lag length Test specification ADF test 
t-statistics 
P-value 
OIL 0 (C,T) -2.119 0.531 
∆(OIL) 0 (0,0)    -13.027*** 0.000 
China 
CGDP 1 (C,T) -2.282 0.441 
∆(CGDP) 0 (0,0)    -20.114*** 0.000 
CSP 1 (C,0) -2.375 0.150 
∆(CSP) 0 (0,0)    -15.140*** 0.000 
      Japan 
JIP 4 (C,T) -2.759 0.215 
∆(JIP) 3 (0,0)    -4.901*** 0.000 
JSP 0 (C,0) -1.796 0.382 
∆(JSP) 0 (0,0)    -13.190*** 0.000 
Note:  C and T denote the constant and trend in ADF test.  
                   The lag length selection is based on the Schwartz’s Bayesian Information Criteria (SBIC). 
***denotes rejection of the null hypothesis at the 1% significance level. 
 
Table 2 
PP Unit Root Tests 
Variables Bandwidth Test specification t-statistics P-value 
OIL 3 (C,T) -2.216 0.478 
∆(OIL) 2 (0,0)    -13.023*** 0.000 
China 
CGDP 17 (C,T) -2.058 0.566 
∆(CGDP) 3 (0,0)    -19.813*** 0.000 
CSP 3 (C,0) -2.636 0.088 
∆(CSP) 9 (0,0)    -15.217*** 0.000 
  Japan  
JIP 9 (C,T) -2.825 0.190 
∆(JIP) 9 (0,0)    -18.281*** 0.000 
JSP 5 (C,0) -1.929 0.319 
∆(JSP) 3 (0,0)    -13.190*** 0.000 
Note:  C and T denote the constant and trend in PP test.  
                   The long-run variance is estimated by the HAC of Bartlett kernel. The bandwidth is  
                   determined by the Newey-West bandwidth selection algorithm (Newey and West, 1994). 
***denotes rejection of the null hypothesis at the 1% significance level. 
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Table 3 
Cointegration Test Results of China 
Unrestricted Cointegration Rank Test (Trace) 
No. of 
Cointegration Equations Eigen value Trace Statistic Critical Value (5%) P-value* 
None  0.0942  28.0854  29.7971  0.0778 
At most 1  0.0401   8.4085  15.4947  0.4228 
At most 2  0.0013   0.2565   3.8415  0.6125 
Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
No. of  
Cointegration Equations Eigen value Max-Eig Statistic Critical Value (5%) P-value* 
None  0.0942  19.6769  21.1316  0.0789 
At most 1  0.0401   8.1520  14.2646  0.3635 
At most 2  0.0013   0.2565   3.8415  0.6125 
Note: Either the Trace test or the Maximum Eigenvalue test indicates no cointegration at the 0.05 level. 
*MacKinnon-Haug-Michelis (1999) p-values. 
 
Table 4 
Cointegration Test Results of Japan 
Unrestricted Cointegration Rank Test (Trace) 
No. of 
Cointegration Equations Eigen value Trace Statistic Critical Value (5%) P-value* 
None   0.0516  14.7344  29.7971  0.7970 
At most 1  0.0207   4.1907  15.4947  0.8876 
At most 2  0.0001   0.0287   3.8415  0.8655 
Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
No. of 
Cointegration Equations Eigen value Max-Eig Statistic Critical Value (5%) P-value* 
None   0.0516  10.5438  21.1316  0.6925 
At most 1  0.0207   4.1620  14.2646  0.8419 
At most 2  0.0001   0.0287   3.8415  0.8655 
Note: Either the Trace test or the Maximum Eigen value test indicates no cointegration at the 0.05 level.  
*MacKinnon-Haug-Michelis (1999) p-values. 
 
 
